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An apparatus for recording and reproducing 
video data, audio data and graphics data 
representing sub-images such as subtitles to be 
superimposed with main images of the video 
data. Main data comprised of the video and audio 
data are compression encoded, multiplexed and 
recorded on a record medium such as a 
magnetic or optical disk. The graphics data are 
arranged in at least one file separate from the 
main data, and separately recorded on the 
recording medium. During reproduction, the 
graphics data file is read from the record medium 
at different times than the main data, and 
buffered separately. The arrangement and 
recording of the graphics data in a separate file 
simplifies editing and playback operations. 
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1. -#«*-i£*«.**«.-S-*it**''R*.Jj^t**ll«#«iH**i 
4*»# : J-BfcflB#ft*ti*i. 0f 
5 tf]**t/?ri£ B#it#fcft<W#^fe*tf****+*ft*tf 

f-A#^^*/5t«B^ft*^^******4(rih^ii!r«ifc^<t^* 

3. # * 2 - & t fltt « ^ 

4. *»;|x.*J££2 4$*l,*-#fe#Atfi*B#ft*4MH l MtB*&t 
ft $ *1 & a* fi) <t 4 . *» B f: ft <H * * $ *l 3& *t « ft 4 * # 42 *J £ 

20 £. 

»t iaj 4a & -f 6 H is * frfo « * 0r « i-ft # f tf(Pause) . 

6. 5 + A-ft^^^^ilt*^* 

MPEG(#*Bfc-*fcfc)te 
30 9. -#B*JXfc**J*#*.fe#$*J^tt + *#»**ft*ti£ft 

*. a<K*.J*^t****«^i.B#*i4*»^-T-BflL^B**«*4«tl. *r 



JSI * *t *r & i- it « £ * ft # #r « * * & « #» + « ft IS # £ & ft 

5 S ; 

10 ffl*4S*iflt^ift«*'H^ft#^**^«*J*l. 

10. 9 tffcl. * + *rifeg*l*l&«/3?i**ifefcl. 

JL J &fU9&;t n #) H « # « it at « ft A ■ « «t *J 4t & f - 4 

15 # »t fl if ^ A« *J 4 3 # ft#*L fil #j S # • 

1 1 . *> *J * * l o 3t I . * t # $ JL * nt fl ft A *• #r & *J & "t ft A 
* AUtf * is * * * # % - + •% * i it « 4a A ^ x ft * sis . 

12. 9*^*1. &t#i£&*l3tSk#*>61^MJflm/ 5 /r 
3 * « a ^ ft&tfN- r«l tf-i* its .at r»i ft A . 

20 ft&i&MH^&T)kf%mL&frfo&M&£&%#i s $ft, 
Hi * *t Wit AJJL^f if-it*^* 4fc«t* . 

13. *-*l*J#*. l2^**..* + /^i£'«ABtiiiiftA^--^4^«i.lk 
*ftfrAtiil#AW*fc**/R«*. 

14. -ft ffl %%M%frK&*ffi&%Lft&M$-mt 
25 te&M*mMm%&%$ < }7>&, 

tf/ i /ri*H^ft«fT£<«SJ; 
30 ft**^*^ij/9fiE^*a.ffl^i.«:«^A^l.^-^i^+ . 



* ft km % a * # 4- #a # Jt* * a *i a & ;t s *^ ■* 

16. 15 «*Sfe.* + ^t*flit"tlSHiAif»JL*"«rWttA*ft 

17. 15 ti#&,&~f 

5£ f I i£ B* fa] it 4, , #P&ti*ti£&$ti *| & Bt ft H & 6$ * . 

18. # H^^ft.it-irfe^^-i&lt^Jjliia*^,*.^ 
i* * #3 BtflU&tt B* I* 8 ! ifc "t ft ft 4 . « ^ & ft tttf ft 

19. # * 18 # *Sfe - * t #f * ■* % ilfc*^ 

15 j£3T*&#: 

«. 

21. 20 ti#Sfe. 

25 *fi$B*«tftf«B#ft#ti&*Bfr«|te&, ♦»'«.4L*r«B«ftiS44*-^** 
-J- £ * b+ Hf* A &&t « it A&« *f i£i.ft* J* *f i£ B # 

22. *»*(.*! £ * 2 1 6^ 7T & , * t #T # A * Bt ft it Afrfti&fl it B* ft it & 

23. 22 *t : 



5 f-tfi*#^ft*BtlB)44*ti*H#ft*. 

24. ^feiM 20 1" JUL 
#T i*i£**/* * A #T & B ^ ft#*^ ft 64# £ ■* H it 4 • 1f\ * 64 Bt fa) *t 

25. -Ms.*] * # 24 # * . * + * »t « f* %frJhit% 
10 J§tf££ft«**tt-**.*MS*. 

26. -jH»ffl*-i&****t#. +«ft«. &ft;M*N£ft#ft**4.£8 
iMa*;ktt*ffl4M$ffl#ft*tt#*. 

^ft*./9f a a * ^ 4* *t mi it 4 . *» ffl 1" ft 

* ^ « a « «# ^ ^ ^ a 4l ^ i«m «^ ft ^ g 64 

28. ^ &iMUM&M4£64iLa 

25 29. *»fe*J#*28^^*^/R.it-^fe##fit*ffl J fft**4^*.^rii 

^*./»r « a # ft 4i 64 * *a & £ & a « * ^ tt ;+ s 64 *t 64 

30. *»fc.#J*#29 64-i&*^^ .*t^i|«ife»tH«Ajfi»ft*iitia|#A 
30 ^-^*^«ift#**i4tf t . 

31. *»fc.*l##28 44-fc*4h* .fc— *fe*#«*ft4UUL*f«fc*4MI 



* sfc ^fii a # &« # *t « * *r « ft Atf - * e . a f-« a # nt « 4- 

32. -#*.JST«**&-i£*^«. £«#&**L8T"4Mf#*tffc4* 
;Mt£fflfc**i-fc*ft#ft*' &tt4UM&MMtf£S 

&tf&fc**jJii&*tfaiB#ft4M'0ri£i.ft*. 0ri£i.ft*&0ri£i£ 
*-*a. #J.tfi6B#ft**M£-**NS 
#^A#£t-^iUft . 
10 33. ^fcjH#*32^^*^Jt.* + *r«ia*«£*i|fcft,'*-*«ai*»> 

titf a*+**»**ft*«&ft* • 
34. *>&#J #*. 32 - * + /5t«i£*« Jt*«lfc*r 

ft^tf^AttttA, 

-is . 

15 35. *fc#J**32*4i£*^i*.* + ait^i6*l4'll4t*&^fit**«fi, 

**^fiti£*^J| Jii£*Bf , A*#fU^#B#ft*tiA'Ml«a*#*JL 
# nf K) # £sr.*Tfltt& , -f Sfl* ft«ti-S-**5Nfcfc 

20 ^ A 5. * - ^ il^Ha **r 3 *J ii *t ft A*» & * ■* H ft A . 

37. *»fc.*]*#35 tifc**J|.* + tfi***i£&fci!?#i*B#ft#* 

ttftBt&fctfifcf'JfcBtfiifcA. *£*Wi£&£#*]&tfi' 8 lf£A#te£ . 

38. 32 ttfc*4HS + &te£tfi*i&*4MI £ 

i& * tt4uu*r& * a m a # »* « *r « * * *t h ft a . *r & « 

25 ABt«*ifi^4.^«-i&*^/S**/»f«i.ft* + ^*ff • 

44 « * A "t « f * A ft A J* * i. ft * A JL •y - + x ft - it $ . 

30 ***ft**4ia**i4*i^-j-a^a*ft#^**. 
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41. #£40 #-te*^JS . * + ^fife**4fi.#: 

AJL^f ifcifc * * ifa « "f £ * ft ffl ^ ft* #& £ 

* 6$ h n 4$ jL * at W it 4 . *» « -f a $ ft* ^ 4- 

-f & * *t /si it &fr *\ & H M fcW $ i-ft* * #r & 8 $ ft* 

42. *»fe.*J##41 4$i£*4H£ >kff\&&® ft 

Sb -ft if; ^ /if i* ift*^ A # - ^ *t H &*» A * *t H ft 

15 A. 

43. *fe*J*^40^^*^*.* + ^**4fe'fc^«^«^*^ 

44. *»*(.*]#* 43 tii£*^« + # $:**fc&*AUtfiS#ft4H6* 

45. -Jftffl *i£$*«ft*. *#ft*. &ft***f«**fk**&iH 
fc*s4*»ti-f-afttiH#ft**$**. 

ffl * 42 *J & i£ * * A i- i£ * # A * * *9 *• £ & 1 ffl <K> it * tftf if -f m 

46. #45 «*l.i£fe#ffl*tt&&*tfi***U9**$*JLflJ 

tt*#frft#ft*#tt-?-tf -- > MSrAtf} • 

30 47. *>&#)# £45 6^ «t **^«+*f«'«.*&*'flF i& - 



mis . 

fc * ffl -f JL * 64 ft;Mt# 8 * ft« 64 -8- + *P * * ^ ■* « 64 JL * ■* « 
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ft. ffl MPEG > -ifrW+jL" ^ft«*. 

fl ♦ >t + #«* ft*. St* ft JtfL 7t6^ £f* 4 *» H $ *« 

20 H + 

4L*^*«*lfc#*84*»^^S**'-f-^*^ffl^lfc«^3tl^**. 



Aua***fcth. #ttiM/t. a#it*#&#&* a 
10 a i **.**-iL^^-^**#i^T£*/-fi-a.*i^***^**H •, 

a 3A 3B *sf8^f-T-^A^ GRAPfflCS_HEADER_file(H#JS«_ 

GRAPHICS_BODY_file(a f*3 4 ; 

8 4A^4B 8 H ; 

15 H5A*«5B*;tl**t*»-I*»**$ GRAPHICS_HEADER_file *• 

GRAPHICS_BODY_file ; 

a 6A^ 6B &*%f*~%WM&#nft&*Mfr&*®*'%.-, 

a 7A 7B *4Lsr«jl*-KdDBt^ GRAPfflCS_HEADER_file 
GRAPHICS_BODY_file ; 
20 8 8A*> 8B **.*«)I*-K®»*^^«t?tS^Jt*^ B, t**^*S ; 

a 9A > 9B . 9C ¥ 9D * £ * - I <& * *J ft ■* 
GRAPHICS_HEADER_file GRAPHICS_BODY_file ; 

a 10 %4L*-$&&$\frWtiM%$8ti$.*%.*i*'$-f:#)® 
a 1 1 ¥ 12 * 4 9J £ - * * #) *«■ 

25 a ; 

a 13 £M8tf-^£*M*l ; A 
a 14*4M**# 8**4*.*. 

a i £&**M#Te*/#sMt! 100 



i&**A 

5 £ftJL 100tifc**A+. 1 .kti 

#&#JM**P**4frA*]tt*|8 18 • *MF*i^"«*. ^A"it#&, 

&*9 8 18 «&«fcA*» MPEG ******** 
&m. &J&fc'fc4&tfc*]5Aiiitl|;+B 19 *tf nf#fi*. &&*H£&&3,+ . 
5 &&*J^A&iI&;t8 19 . «;tH 19 +#**$&#* 5 514 
10 (routed)*] ECC 4 . ECC 4 »»X«#I^M«5lt#JfA'* l l# 

#-5?/iB*l*,i*-3-W*JJULECC fcJM tfttAft*.. #feinfl£tt**# 
2 . 2 1 J:»stiita-$i»-*fl#A3Ai.4frA**, 

**£*.***$■!■******.« . 

15 17**i** 100 ^*"Jife.#^ 2 . 

£ftM€;t8 6 ,f«ff48 10 .*.«*M53S 11 sB#*M»l* 15 . OSD(# 
M 16 >M8 18f"SAi|it*;t8 19 . ftftt&tiS 17 

T**aa*-tt*^A«^#A*4^A#*«t(PC) 31 
j£*J*N**l • * 17 rt^fe*CPU(t**ta8) 21 > ROM(*## 

20 flt»)22*»RAM(tt*Li»«#filS)23 . CPU 21 &it#fi$£ ROM 22 + 

#***£ 8 17 . RAM 23&fc*fr#flMfc#*ll3|*5*] 

#fit/*f«ttft*tfM • **Mfc«S 20 3 1 

44ifcAb##*AAt»A*J S 17 . >i*fc! 100 Aft^fl**. 

25 ij 

17 *.«#*** o*t«. 

• PC 31 ifiii^cr 25 8 17 *U*-f"B*** -?"B 

30 ***" i*i-&*T£*J&**Mt "f-fcA" "B**#'. )-?-B*ft*# 



tt-t-*/*.«**n#. PC 31 ±jsm&a#fc*ffl/*#£f-fflfctt&B*«' 
^-jt<+^*fe,^r4^(l»Ji.a^±). &$US<M?S 17 6^ CPU 21 PC 31 

tt£-i£&*i*MS*'l&*4 1 ±i.ft**«-J-H4Mfc4&tt-fc*. 

PC 31 i&fftffc^M 100 #•»£*/■«•*. PC31M 
ftt&fJS 17 *.ffl 100 tt-?-B 
«#*^**-i£*&* PC 31 T^#ft#iM&f:^$(^**)^ CD-ROM & 

I.4fW*«,*«.^4W**T««PC3l . ftfrftBfr 

iftiiyA&ftUltIS 17 PC 31 25 

&i£*HfXT. **fc**fS 17 ft&*fe#B**K±ilfc**tJfc**'# 

4*j£*fHMf*.j£. ^&it&t*&{i-9L&frl 

20 I *4 1 ^*#4*>HDD*#-'ft. ft 

Baft-fc*/***. £*MH«-ifc&3iA4+ • *^ft#*3|A. «T^-*t^ 
4* 1 *»*#6$t§, 
TB 

MS 18tt*fc*lffl*f-H 13 t . A* M 

25 S 103 ** 104 5H')»A&M.J-&£a W«;t 105 , 106&AAMA;t- 
ti 108 • 
i± & # 7 # & & IB . *» * * A & * ssc ft M# 

»ttl 100 ID. f4*?«M8 18 . AfclMfrfcT. «. 

30 JMMItA,: 

# 7#*.-i&*£sfc4 l -t^M. ***2fe*i4* M 



**«■?■. #jL**f£***AfMtt**fl*fc/**i*.#-3 . #ib#*# 

f>|#*5 . ^MJU*. « 5 &&&&$')f£ 17 
H 6 . 

# A £** *4& *a Ati . *» 4 i.** -t # ^ a M 

10 •a-#****A*J<K<fi|*?tS 8 . #J.iA*«t#*4<rA«''K^«|^» 9 . 
&;fe*bB**#*ls^ij*#ft*to«ftf-M*i( I . *]*»*&**■£*£** 
1 MPEG . IkMtiLftB 8 **#-i"****-|-#*M%8 10 Mft 

*fcUfc. AUKM/'tH 9 **tti.*****ft*AM!|R 11 
*MI&£** S 12 -. 
15 ft 6 tf*H*******]itii**tf#f*S 13 & 

fc^H***. *»*t-f«^^^. vlLM&ftB 14 
******] H#/**§8 15 MMft. *M»tt-J-H***##*-*-Ml« 
B 12 . ;fc&2i 12 **jyi**JlMi8 11 ;AH<*# 
48 15 ^A^&H^UOSD^f'JII 16 *A#**atfrft*» . 4a*p#*J<K> 
20 ********* JL*. 

fr*#.M!2. Ti&ll ^ifr***-i£*^*« ±: 
VOLUME.TOC 
25 ALBUM.STR 
PROGRAM 
TITLE 

CHUNKGROUP 
CHUNK 
30 MPEGAV 
SCRIPT 



PICTURES 
PBS 

GRAPHICS 

VOLUME.TOC ¥ ALBUM.STR @ TOC=« 

5 4l ; STR=$) '. " PROGRAM_$$$.PGI • "$$$" B "f 

^l^ftlt^Tfi^ " PROGRAM - 
" TITLE_###.VDR • 3L#£( "###" ^44***)*A**l**a MT 
fi^ TITLE " B& + ; -*l " CHUNKGROUP_@@@.CGIT » 
(«@@@M^^^-f)«A«14«Li*^Ti&^ "CHUNKGROUP " 
10 8 * + ; " CHUNK_%%%% ABST ■ ( • %%%% » ft*. H * 
&£&*S &6<jT3j# " CHUNK " 9 *+ • 

It - Streams_&&&" ( "&&&" ft&St-f B 
Tfi# MPEGAV B * + *i - CHUNK_%%%%.MPEG2 " AM 

( -%%%%" ft&*&-f " Streams_&&& M T* • 

15 -4- VOLUME.TOC &i£*4HS • *■* 

lift VOLUME.TOC 5C#Hk.T#^i L #^**^^^^*' RAM *• ROM ft* 
VOLUME.TOC £^&«^*^M£ / H*'f±° 
ALBUM.STR i&**« -t • . 

ALBUM.STR RAM ROM ft#&# 

20 «t. ALBUM.STR + * ^ • 

PROGRAM B*&H*/ft*tBifr«. ? § 

PROGRAM_$$$.PGI 3L^^ B A-'!-* * TITLE B * 

25 B . " TITLE " B £tf 

TITLE_###.VDR . 

*^Jt*flL*a-^ " CHUNKGROUP " #i 
CHUNKGROUP_@@@.CGIT . ^*M->Mt*****#<i* . 
CHUNKGROUP_@@@CGIT 3L#& fii VDR(*,# 

30 *fc*/*fc**U**JM*/ft#&ft*tf tf^ L ffl^*fc , fl*$• 
*>^*.^feiiifll- > ^• " CHUNK ' CHUNK_%%%%.ABST & + 



*J**fcA-f-*it.*.#«$fltA*.fr. " MPEGAV " 
STREAMS_%%%%.MPEG2 £ftJk : A3itf-fr JLfrft 7 MPEG i£ 
# . f ffl MPEG #M STREAMS_%%%%.MPEG2 . T> I s ! -f f $ 

5 " SCRIPT ■ fe*Hfc*»*3S 

(thumbnail) S TITLE_0.01.THUMB,PROGRAM_0.02. THUMB). £ 
# (jacket) H ^(#1 -4° TITLE O.Ol JACKET) > 5*&&H*fr**$#&Hfc. 
*. I PICTURE a . PICTURE B 

10 " PBC • (EJ^C^2f'l)^/?l*#^^'3^^# , J^*^^4^a *. 

" GRAPHICS " *JIU|UMIII #i*"f-fcA*.#*l*$B*. flf" 
GRAPHIC S_HE ADER file *» GRAPHICS_BODY_file #4->M*a*»T : 

GRAPHICSHEADERFile 

sub_stream_id 8 
15 substreamnumber 8 

number_ofjpages 16 

for(i=0;i<num_of_pages;i-H-){ 

ATS 32 

PTS 32 
20 duration 32 

reserve 8 

address_of_page 24 

reserve 8 

page_date_length 24 
25 } 

} 

GRAPHICS_BODY_File 

do{ 

page() 

3 0 } while(nextbits()=page_start_code) 

} 



& il ATS it it GRAPKCS_HEADER_file + #T * # page _date_length(i& 
f>Ja*fi|#i&)^ftA**-f GRAPHICS_BODY_file ^1*0^^*' ATS * 

#&*]ft.M;+fi 14 *tfu*#fit*frjr fin® • 

90KHz^^4t#^^Tffl^ATS £i£iLJ'l&*m . PTS( A 

■fcffl-f- 90KHz #*t4H*# • Page_data_lenth ® # # 

'* duration " £&4l*ffl ^ I **$ JL^B+fiJ g ft , #J.^fl##]ffi 
90KHz ^j*t4t##- PTS BffltfJL** 

- duration " * A -rML A • " address_of_page • 

fi # ?| V # &&{t A • GRAPHICS_BODY_file tt^H&*-£ 1 # 

0(0) . 

GRPHICS_BODY_file ¥j " pageO" & GRAPHICS *t*(&tt«i#*4t 
-!Ktfj*r*-ajU&Jffcfc MPEG . 
ft&f- "page()" ifc*^!****.*"*' , 6flJ*l**/f 

Bib. -HI I GRAPHICS_HEADER_file 

Jfi&tt#3lB*fl*'4ft GRAPHICS_BODY_file tt-*t+4$f 

B 3 . 4* T GRAPHICS_BODY_file GRAPHICS_BODY 
JilettM*. S 4(A)&*£@ 3 tt***ft**ftltft**tf * 14 tfft* 

3(A)^#|f t.^fl* A#ATS# 10#. PTS 3? 13#.H*. 
*H=-3ffi A . 10 n% 13 *>WflEfl*^$ifc&;t#fi*i§ 13 £ 

MMtiUtn 14 . JUL$ 13^-A*#HM/1*. JL*Btr«l(EfaI)*«: 
1 # 3 *t f 9 ") A • IfiAfe.At'ft^IS^^^^^tiJ. K « A 6*1 
GRAPHICS_BODY_file 600K . *-f IT 

& B C #&4£i*fi#tf;5r«?']#- 

4H3(B)^W^+. Hi* A * Ifi B*»?T* C^Attffl^ft*^*.+ 

jL&^^&^&tf GRAPHICS_HEADER_file 
GRAPHICS_BODY_file . ft^tfit 14 ^«k# ^(ft*. S + 



2M tb#. JUL*** #4 fit 8 13 Jl^tJtS 14 ¥}&&#&&J£% 
200Kbps . t=10 Wft&f <& A #J'jj**tr<W&(ATS)> A 

^h&ah *i*s*;t#«s 13 *mw**S i4^«r. I® a # 60ok 

5 tfftlir* t=13s Bt 5l&(s K&W) . B^ISJ t=13s-4.*.*lf* A WJL*8+Pi|fe-i& 
(PTS). A&M>kMi£.ftB 14 Ai«;+3f 

ififfla^^H is &a 4(B)/?r^^r a ii* i' a i&#^/&^ • ifi^SiS 

A #} *t « & W ^M%t 4* 3 *> . 

&*> £t=15s> I© B 4$ t=20s ££. A 

10 B*I* B&##Jfc*&*HM»#*A* 1 ISC #&*#*W&f- t=22s . 
&&^t=26s ; jKJ&K«C*ti*4^^»tra • 

£a 5-10 tf^fc&tt£#tt*M*#*#7#&. 
HS'J^. 1 &*r#^A£2!, S 1 ^-J-ttA?** 

A. f 8 17 # RAM 23 + . #J.&tt4ia0L*.£*#& 

15 1 . 

K* D**»AI«JS* BsNC^W. J[* D Wte 

B jf" C 4^4*Btfi|^.fiI. a 5{(A)^(B)}^.^ i E * D 
GRAPHICSJHEADERfile GRAPHICS_BODY_file 4- S # £4fc . ?P - & 
20 GRAPHICS HEADER file t . D #'l±&4i(ATS=16,PTS=24)#:# A 
f - K ffi B C ® > GRAPHICS_BODY_file t > I * D 

(ATS)M. 10 $4fc J'J 8 # . HitiQB&) ATS 1 5 $4fc*l 1 1 # . -*t*. ATS 

25 *ttW*#fc*l'R.***UtS 14 • ^7^#»5A«**. 
4fitE 13 >*I^t;t5l 14 

jfiit^^l, *»**&*(leak rate)-»Jfc# 200Kbps. »P#J&4-I 
**H!JfcEi&A*'BtfATS#8*'ll • «##&4*&*t&*H^& 
JtS 14 lil&JMSJitt PTS »tlS|-fl-4& JL*K * • 
30 S 5 d& D 'Xiifl*;*' A*h ^$>a 6(A)Atij:tiA4tt#8 14 # 

It*****, tfc. A«t#^AJLSii€;t#fit^ 13 ^-RiftH^S 14 
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